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Abstract : In recent years, Japanese society has been aging, engendering a labour shortage of young workers. Robots are
therefore expected to perform tasks such as rehabilitation, nursing elderly people, and day-to-day work support for elderly
people. The pneumatic balloon actuator is a rubber artificial muscle developed for use in a robot hand in such environments.
This actuator has a long stroke, and a high power-to-weight ratio compared with the present pneumatic artificial muscle.
Moreover, the dynamic characteristics of this actuator resemble those of human muscle. This study evaluated characteristics of
force control of balloon actuator using a predictive functional control (PFC) system with disturbance observer. The predictive
functional control is a model-based predictive control (MPC) scheme that predicts the future outputs of the actual plants over
the prediction horizon and computes the control effort over the control horizon at every sampling instance. For this study, a 1-
link finger system using a pneumatic balloon actuator is  developed.  Then experiments of  PFC control  with disturbance
observer are performed. These experiments demonstrate the feasibility of its control of a pneumatic balloon actuator for a
robot hand.
Keywords : disturbance observer, pneumatic balloon, predictive functional control, rubber artificial muscle
Conference Title : ICAM 2014 : International Conference on Automation and Mechatronics
Conference Location : Melbourne, Australia
Conference Dates : December 16-17, 2014
  
World Academy of Science, Engineering and Technology
International Journal of Mechanical and Mechatronics Engineering
Vol:8, No:12, 2014
Op
en
 Sc
ien
ce
 In
de
x, 
Me
ch
an
ica
l a
nd
 M
ec
ha
tro
nic
s E
ng
ine
er
ing
 V
ol:
8, 
No
:12
, 2
01
4 w
as
et.
or
g/a
bs
tra
cts
/40
30
ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(12) 2014 1
